This research examines the physical health of patients with severe, chronic obsessivecompulsive disorder and compares the findings with patients admitted to an acute general psychiatric ward. Successive admissions to a specialist inpatient unit treating patients with OCD were included in the study. Information including gender, age, weight and height were recorded along with the results of blood tests for urea, liver function tests and blood lipids. In addition type and dose of medication was also recorded. These data were compared with information obtained via the case records from successive admissions to a general psychiatric ward. A total of 104 patients with OCD and 101 patients admitted to an acute psychiatric unit were studied. OCD patients were generally younger than the controls, and were on a lower dose of antipsychotic medication. Despite this the OCD patients were more likely than the general psychiatric patients to have raised blood lipids. Raised creatinine was also more common amongst OCD patients. The study demonstrates that patients with severe OCD have significant evidence of serious physical health problems.
Introduction
Individuals with psychiatric illnesses are at increased risk of physical health problems. Patients with conditions such as depression 1, 2 , anxiety disorders 3 , and schizophrenia 4 have all been demonstrated to be at increased risk of physical illness compared with the general population. Physical problems such as weight gain, obesity, metabolic abnormalities (diabetes and the metabolic syndrome), increased prolactin secretion, sexual dysfunction, gastrointestinal problems, genitourinary disease, and cardiovascular disease, as well as other problems including sedation/physical inactivity, adverse drug effects and poor self-care are observed at greater prevalence rates than would be expected in the general population. 3, 4 Obsessive-Compulsive Disorder (OCD) is a chronic psychiatric illness with a lifetime prevalence of approximately 1.3%. 5 Recent decades have seen a dramatic growth of research interest into OCD. 6 The World Health Organization has previously estimated OCD to be the 11th leading cause of non-fatal disease burden in the world in 1990, accounting for 2.2% of total years lost to disability. 7 OCD is associated with reduced quality of life 8 and significant functional impairment. 9 Most patients with OCD can be effectively treated, but a small, severely affected subgroup develop severe, chronic enduring illnesses despite treatment. Even these severely ill patients, however, can respond to psychological and psychopharmacological treatments in a specialised treatment service. [10] [11] [12] [13] Despite the considerable body of research examining physical illness in other psychiatric conditions, there is little research examining the physical health of patients with OCD. Self-report measures of quality of life in OCD have suggested that individuals with OCD experience more physical symptoms and ill-health than individuals from the general population, 8, 14, 15 although not all previous research has 4 found this association. 16 Using self-report, Albert and colleagues 17 found that not only higher levels of OCD symptoms, but specifically contamination/washing symptoms, were associated with poorer health-related quality of life. Similarly specific association of washing symptoms and lower self-reported health-related quality of life was also reported by Fontenelle and colleages. 8 Of note is the fact that all of these previous studies have only conducted rudimentary assessment of physical illness through the use of self-report measures, rather than objective medical assessments. Furthermore, none of these previous studies have examined the prevalence of physical complications in individuals with the most severe presentations of OCD.
Assessment of physical illnesses is an important part of the treatment of individuals with OCD. Physical illnesses are associated with further reductions in quality of life, 14 and as such treatment of these conditions may result in improved subjective wellbeing for those with OCD. Physical complications of OCD may also increase health service utilisation (and economic burden), or impact adversely on pharmacological treatment of the condition. Many physical illnesses such as increased cholesterol and renal dysfunction are also associated with increased mortality. As such, assessment and management of physical illness in OCD is an essential element in achieving optimal medical and psychiatric outcomes.
The National Inpatient Unit
In the United Kingdom, the National Institute for Health and Clinical Excellence (NICE) has provided guidelines for the treatment of OCD. 18 In this guidance a stepped care model is proposed, in which treatment of OCD is divided into a hierarchy of six steps of treatment of increasing intensity.
Step 6 treatment is for those severely affected individuals who require intensive inpatient treatment in a specialised unit. The National
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Inpatient Unit based at South West London and St George's Mental Health NHS Trust has been treating patients with the most disabling OCD conditions for over 20 years. 10, 12 To be eligible for treatment by the service, patients need to meet a range of severity criteria, as outlined in Table 1 . 19 Patient have thus received a range of the standard treatments including treatment with serotonin reuptake inhibiting drugs; augmenting agents as well as psychological therapy involving graded exposure to the feared situation before being admitted. Occasional patients have an extreme fear of medication due to their obsessive worries and, in these cases, there is some flexibility in these admission criteria.
Over many years we have noted that our very severely ill group of patients frequently seemed to have medical problems and severe ill-health directly related to the OCD which had not been previously noted in earlier assessment or treatment. The current research presents an assessment of physical complications in this treatment cohort, and a comparison with similar medical complications in a general psychiatric inpatient population. Specifically we hypothesised that our cohort of patients with severe OCD would show a similar level of physical complications as those seen in a general psychiatric inpatient cohort. 
Methods

Patients
The OCD cohort was comprised of successive admissions to the inpatient unit with a diagnosis of severe, chronic, disabling OCD were included in the study. 
Measures
Demographic data including age and gender were recorded. Severity of OCD symptoms was measured using the Yale-Brown Obsessive Compulsive Scale. 20 Height and weight were recorded on admission, and used to calculate a Body Mass Index (BMI). As well as medical examination, it was noted whether there were any records of clinical dehydration or ill-health. Blood tests were conducted to assess urea and electrolytes. Liver function tests and lipid levels were also recorded. Current 7 medication regime was recorded, including type and dose of medication.
Chlorpromazine-equivalent doses of antipsychotic agents were computed using the approved dosages of drug as given in British National Formulary. This was done to compare whether any findings could be directly related to the antipsychotic drug dosage received.
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Results
OCD Group
A total of 104 patients with profound OCD were admitted during the study period. These comprised 57 (54.8%) men and 47 (45.2%) women, with a mean age of Table 2 . Comorbid psychiatric conditions were present in some members of the cohort, as detailed in Table   3 . The range of other general medical conditions in the OCD cohort is presented in Table 4 .
Self-Neglect and Incontinence
Self-neglect was coded on an ordinal scale, ranging from 0 ('No self-neglect') to 5 ("Life-threatening levels of self-neglect) and was rated for each patient on admission by medical and nursing staff. Results for the inpatient cohort are provided in Table 5 .
Eleven individuals (10.6%) were deemed to have such severe self-neglect as to be potentially life-threatening. Increasing self-neglect was significantly associated with 9 increasing severity of OCD symptoms (Spearman's ρ = .26, p = .009). Self-neglect assessments were not recorded for the general psychiatry cohort.
In addition, 44 patients (42.3%) were incontinent most of the time. This was most commonly urinary incontinence (n = 32, 30.8%), with 2 (1.9%) being fecally incontinent, and 10 (9.6%) being doubly incontinent. Incontinence was associated with higher levels of OCD symptom severity (t = 2.37, df = 102, p = .02).
Renal Impairment
Most patients (58, 54.7%) were noted to be dehydrated on admission but this examination was performed by a variety of doctors and thus different criteria may have been used in making this assessment. Most patients with dehydration described either difficulties in performing the act of drinking or preparing drinks due to compulsive rituals, or deliberately avoiding drinking as a way of reducing urinary elimination.
Of further concern was the high prevalence of renal pathology in the inpatient disease. In none of our patients did the urea and creatinine worsen during their stay and thus it would appear to be due to chronic renal impairment in the majority of cases. 
Nutrition and Weight
The Body Mass Index (BMI) of all patients was recorded on admission to the inpatient unit. Patients with a BMI less than 19 were recorded as underweight, while those with a BMI greater than 24 were recorded as overweight. On admission 21
(20.2%) were underweight, while 39 (37.5%) were overweight. There were no significant differences in OCD symptom severity between underweight, overweight, and normal weight individuals (F 2, 99 = 0.92, p = 0.44). In general all patients tended to gain weight while in hospital with the exception of the clinically obese who tended to lose weight.
Blood Lipids
Over half (56, 61.5%) of the 91 OCD inpatients for whom blood lipid data was available had evidence of clinically significant abnormalities (i.e., either 1. cholesterol > 
General Psychiatry Comparison Group
A total of 101 case records were examined as a comparison group. These comprised a group of consecutive general psychiatric inpatient admissions. The primary diagnoses for each member of the general psychiatry cohort is provided in Table 6 . Demographic details for the general psychiatry cohort are presented in Table   11 7. Gender distribution was equivalent in the OCD and comparison groups, while individuals from the comparison group were significantly older than those from the OCD group, as shown in Table 7 . Approximately two-thirds of the cohort were currently taking antipsychotic medication, as shown in Table 7 . As shown in Table 7 , there was no difference between the OCD and comparison group on the proportion taking antipsychotic medication. The mean chlorpromazine equivalent dose was significantly higher in the general psychiatry cohort.
Comparison Between OCD and General Psychiatry Groups
Comparisons were conducted between the OCD and general psychiatry groups on variables for which there was objective evidence included in the patient's chart. This included blood urea levels, increased creatinine levels, and blood cholesterol levels.
Where data was not able to be located in the patient's chart, this was allowed to remain missing in all analysis of statistical significance.
As shown in Table 7 , patients from the OCD group were more likely to have increased blood creatinine levels, when compared against a general psychiatric inpatient sample. This finding was surprising as individuals from the OCD cohort were significantly younger than those in the general psychiatry comparison group. Blood urea levels were not significantly different between the two cohorts.
Because patients were selected specifically due to self-neglect, we analysed those patients where the dehydration had not been noted prior to admission. Forty-two patients with OCD were considered to have reasonable self-care on admission and to be eating and drinking normally. Of these 42 patients however, 6 patients (14.3%) had raised creatinine indicating dehydration and 5 (11.9%) had raised urea, indicating some renal impairment. This compared with 14 (13.9%) of control patients who had raised creatinine and 13 (12.9%) with raised urea.
Abnormal blood lipids were observed in 31 (37.3%) of the 83 general psychiatric inpatients for whom data was recorded. An additional four general psychiatric inpatients were being treated for raised cholesterol. The inpatient OCD cohort showed significantly higher rates of problem blood lipids than the general psychiatric inpatient group (see Table 7 ).
We also compared the OCD cohort against a homogenous subset of the general psychiatric inpatient group with a primary diagnosis of schizophrenia. Compared against the OCD cohort, the 44 inpatients with schizophrenia were older, and were equally likely to have raised urea or raised creatinine. They were also less likely to have raised blood fats. Descriptive and inferential statistics are presented in Table 8 .
Comparisons and Antipsychotic Medication
To investigate the potential impact of antipsychotic medication on cholesterol levels, we compared sex, age, daily chlorpromazine equivalent dose, and proportion of patients with elevated cholesterol in those patients who were currently taking antipsychotic medication. As shown in Table 9 , the general psychiatric patients taking antipsychotics were older than OCD patients receiving antipsychotics. General psychiatric inpatients taking antipsychotics were also on higher daily chlorpromazine equivalent doses than OCD patients taking antipsychotics.
In the OCD cohort who were also taking antipsychotics, abnormal blood lipids were observed in 32 out of 57 for whom data was available, with an additional 5 being treated for high cholesterol. In those of the general psychiatric inpatient group who were also taking antipsychotics 23 out of 58 had evidence of abnormal blood lipids, 13 with an additional 4 taking medication for high cholesterol. Individuals in the OCD inpatient group were more likely to have abnormal blood lipids than the general psychiatric group members (see Table 9 ).
We also investigated the same outcome variables in a subset of patients for each group, matched according to chlorpromazine equivalent antipsychotic dose. This subsample, yielded two groups of 66 individuals, with each group having a mean chlorpromazine equivalent antipsychotic dose of 166mg (SD = 217mg). As shown in Table 10 , the two dose-matched cohorts were equivalent in frequency of elevated blood urea, and of elevated creatinine, but the OCD cohort had a greater frequency of high cholesterol.
Sample Case Vignettes
Three brief case vignettes are provided here by way of example, describing the interaction between the psychiatric symptoms of the individuals with OCD, and the medical complications described above: One 50 year old lady restricted her fluid intake to under 600mls liquid a day so that she only had to visit the toilet once a day. This restriction was due to her fear of "contamination" from the toilet. Another male patient spent so long performing counting and checking rituals to ensure all his actions were performed "perfectly" that he had insufficient time in the day to drink fluid. A third patient felt unable to drink or perform any action if he had a "bad" thought and thus would repeatedly raise a cup to his mouth but be unable to drink until he had completed the action without any obsessive intrusive thoughts. 
Discussion
This study examined the prevalence of medical complications in a cohort of inpatients with severe, treatment refractory OCD, and compared these to a group of individuals admitted to a general psychiatric ward. The results demonstrate that in addition to mental health problems, patients with the most severe obsessive-compulsive disorder also have significant physical morbidity. Indeed, factors such as potential renal impairment had almost universally gone unnoticed during the patient's previous psychiatric and physical treatments.
Within the cohort of individuals with OCD, there were high levels of physical complications. Most of the OCD patients demonstrated significant self-neglect, including problems with hygiene and food/fluid intake, which in itself seemed to result in some serious health consequences. Almost half of the OCD cohort had problems with urinary and/or fecal incontinence, related to either slowness in travelling to the toilet due to compulsive rituals or due to avoidance of toilet areas for fear of contamination. Abnormal creatinine levels were significantly more prevalent in the OCD group compared with individuals admitted to a general psychiatric ward, although this difference was not present when the OCD cohort was compared to a homogenous subgroup of general psychiatry inpatients with schizophrenia, or when cohorts were matched for daily equivalent chlorpromazine dose.
The high proportion (62%) of OCD patients with elevated cholesterol was of particular concern. The increased frequency of elevated cholesterol was a robust finding that was also present when the OCD cohort was compared with a cohort of patients with schizophrenia, and when patients taking antipsychotics and similar antipsychotic doses were compared. High cholesterol is known to make individuals more prone to cardiovascular and cerebrovascular incidents. 21, 22 This proportion of individuals with high cholesterol was greater than the general psychiatric comparison group, despite an average lower dose of antipsychotic medication, and clearly exceeded that typically observed in the general population. A study of adults in the United States of America showed that only 17% of adults are now in the raised area for blood cholesterol. 23 It would seem likely that extreme self-neglect with periods of relative starvation, followed by periods of rapid weight gain may be responsible for at least part of this finding.
Metabolic syndrome seen with increasing doses of antipsychotic agents may also play a part. It is notable that the OCD patients were on a lower dose of antipsychotic agents to the general psychiatric inpatient group, and yet still showed higher rates of elevated blood lipids. Patients in the inpatient OCD cohort were also treated with serotonergic medication, which is also known to be associated with abnormal blood lipids, 24 which may have also contributed to our finding.
Our results accord with previous research into medical complications observed in other psychiatric illnesses such as anxiety disorders, depression, and schizophrenia. [1] [2] [3] [4] As such, our results provide additional evidence for a more broad need to assess medical illnesses in individuals with mental health problems as a way of reducing morbidity and mortality, as well as improving quality of life. Increasingly much of mental health care is being performed by non-medical personnel and in many cases it is considered a retrograde step to involve the "medical model" with mental health being increasingly viewed from a sociological and societal perspective. Future studies may include less severely ill patients with OCD, and may attempt to assess a broader range of health complications than were examined in the present paper.
This study emphasizes the need to ensure that physical illness is not overlooked in psychiatric patients, particularly those with such severe illness that it impacts on their self-care. Individuals with severe OCD appear to be particularly prone to renal damage and hyperlipidaemia which may be related to the tendency for them to restrict fluids and to eat erratically. We believe that our results provide strong clinical guidance for those working with individuals with severe OCD to perform regular screening for medical complications of the illness, including renal functioning, cholesterol levels, and selfcare.
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